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Cupric fungicides, benzalconium chlorides and liquid bioactive compost (Bokashi): phytotoxicity and control of guava bacterial 
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$ JRLDED 3VLGLXP JXDMDYD / HQWUH DV IUXWDV
WURSLFDLV DSUHVHQWD JUDQGH LPSRUWkQFLD HFRQ{PLFD QR
%UDVLO SRLV VHXV IUXWRV SRVVLELOLWDP YiULDV IRUPDV GH
DSURYHLWDPHQWR VHQGR DWXDOPHQWH FRPHUFLDOL]DGRV SDUD
FRQVXPR³LQQDWXUD´*RQ]DJD1HWRHWDO$VDOWDV
SURGXWLYLGDGHV TXH SRGHP VHU REWLGDV QRV SRPDUHV VmR





(VWDGR GH 6mR 3DXOR 5RGULJXHV 1HWR HW DO 
3RVWHULRUPHQWH D GRHQoD IRL HQFRQWUDGD QRV (VWDGRV GH










HP RXWURV SDtVHV YLVWR TXH RV WHVWHV GH SDWRJHQLFLGDGH
H[LVWHQWHV VmR ORQJRV H GLVSHQGLRVRV FRQVLGHUDQGR TXH D
EDFWpULD DSyV UHSLFDJHQV VXFHVVLYDVSRGH OHYDU DSHUGDGD
SDWRJHQLFLGDGHRXVHWRUQDUDWtSLFD
$ GRHQoD DIHWD WRGDV DV SDUWHV GD SODQWD VHQGR
PDLV SUHMXGLFLDO jV H[WUHPLGDGHV GRV UDPRV QRYRV RQGH
D EURWDomR VRIUHPXUFKDPHQWR V~ELWR WRPDQGR FRORUDomR
HVFXUD 2V IUXWRV H ERW}HV ÀRUDLV WDPEpP VmR DIHWDGRV
¿FDQGR HVFXUHFLGRV QHFURVDGRV VHFRV H PXPL¿FDGRV
5LEHLUR HW DO5RGULJXHV1HWRHW DO5REEV
	5RGULJXHV1HWR 2OLYHLUD HW DO -XQTXHLUD
HW DO  8HVXJL HW DO  5RPHLUR HW DO 
3LFFLQLQHWDO0DUTXHVHWDO6HJXQGRHVVHV
DXWRUHV D LQFLGrQFLD GD GRHQoD HP SRPDUHV GH JRLDEHLUD
HVWi UHODFLRQDGD GLUHWDPHQWH DV FRQGLo}HV GH WHPSHUDWXUD
HOHYDGDDOWDXPLGDGHUHODWLYDHSRUIHULPHQWRVFDXVDGRVSRU
WUDWRVFXOWXUDLV
3DUD R FRQWUROH GD EDFWHULRVH VmR UHFRPHQGDGDV
SXOYHUL]Do}HVSUHYHQWLYDVFRPIXQJLFLGDVF~SULFRVDFDGD
 GLDV VHQGR R R[LFORUHWR GH FREUH R ~QLFR UHJLVWUDGR
DWXDOPHQWH FRP HVVD ¿QDOLGDGH HVSHFt¿FD (QWUHWDQWR





DQRV VHQGR FRPXP D VXD UHFRPHQGDomR SDUD R FRQWUROH
GHGRHQoDVEDFWHULDQDV6LOYD	/RSHV(QWUHWDQWR
Ki UHODWRV GH TXH HVWHV SURGXWRV XVDGRV LVRODGDPHQWH
QR FRQWUROH GD IHUUXJHP GD JRLDEHLUD 3XFFLQLD SVLGLL
SURYRFDP VLQWRPDV OHYHV GH ¿WRWR[LFLGDGH QRV IUXWRV
0DUWLQH]	3HUHLUD 2FRPSRVWRELRDWLYR OtTXLGR
WDPEpP FRQKHFLGR FRPR ELRIHUWLOL]DQWH H DGXER OtTXLGR
SRGH VHU DSOLFDGR VREUH R VROR RX VREUH D FXOWXUD SRVVXL
SURSULHGDGHVQXWULFLRQDLVSDUDDVSODQWDVHUHGX]DLQFLGrQFLD
GHGRHQoDV%HWWLROHWDO
2 SUHVHQWH WUDEDOKR WHYH SRU REMHWLYR DYDOLDU R
HIHLWR GH GLIHUHQWHV IRUPXODo}HV GH IXQJLFLGDV F~SULFRV
GHFORUHWRVGHEHQ]DOF{QLRHGRFRPSRVWRELRDWLYROtTXLGR












2 GHOLQHDPHQWR H[SHULPHQWDO IRL R GH EORFRV
FDVXDOL]DGRV FRP FLQFR WUDWDPHQWRV TXH FRQVWDUDP GRV
VHJXLQWHVLQJUHGLHQWHVDWLYRVGHIXQJLFLGDVDSOLFDGRVHP
/GH iJXD H VXDV UHVSHFWLYDV GRVHV GRSURGXWR FRPHUFLDO
VXOIDWRGHFREUHJJ3&/GHiJXDR[LFORUHWR
GH FREUH  J  J 3& / KLGUy[LGR GH FREUH
 J  J 3& / FORUHWRV GH EHQ]DOF{QLR  P/
P/ 3& / FRPSRVWR ELRDWLYR OtTXLGR WDPEpP
FRQKHFLGRFRPRDGXER OtTXLGRP/PDLVD WHVWHPXQKD
VRPHQWH iJXD &DGD WUDWDPHQWR FRQWRX FRP TXDWUR
UHSHWLo}HVFRQVLGHUDQGRTXDWURTXDGUDQWHVGHXPDSODQWD
XPD UHSHWLomR 2V SURGXWRV IRUDP DSOLFDGRV FRP XP
SXOYHUL]DGRUFRVWDOSUHVVXUL]DGRFRP OESOGRWDGRGH
ELFR F{QLFR YD]LR WLSR' DMXVWDGR SDUD XP YROXPH GH
FDOGDGH/SODQWDHPLQWHUYDORVYDULDQGRHQWUHVHWHDGH]
GLDV $V SXOYHUL]Do}HV LQLFLDUDPVH D SDUWLU GD SULPHLUD
VHPDQD GH MDQHLUR QR HVWiGLR GH ÀRUDomR H IUXWL¿FDomR






$V DYDOLDo}HV GD ¿WRWR[LFLGDGH IRUDP LQLFLDGDV









FRP SRQWXDo}HV SHTXHQDV H YLVtYHLV SRUpP DFHLWRV FRP
UHVWULomR SDUD R PHUFDGR GH IUXWDV IUHVFDV  VLQWRPDV
VHYHURVSRQWXDo}HVHVFXUDVEHPYLVtYHLVRFXSDQGRHVSDoRV
YDULiYHLV QRV IUXWRV UHMHLWDGRV SDUD R PHUFDGR GH IUXWDV






3DUD R HVWXGR GD LQFLGrQFLD GD VHFD GRV SRQWHLURV
IRUDP XWLOL]DGDV DV PHVPDV SODQWDV GR HVWXGR GD
¿WRWR[LFLGDGH'H]UDPRVGHIUXWL¿FDomRHPFDGDTXDGUDQWH
GD SODQWD IRUDP HWLTXHWDGRV H VHX GHVHQYROYLPHQWR IRL
DFRPSDQKDGR QDV VHPDQDV VXEVHTHQWHV $V DYDOLDo}HV
FRQVLVWLUDP HP LQVSHomR YLVXDO GRV  FP DSLFDLV HP
LQWHUYDORVVHPDQDLVDSyVDVDSOLFDo}HVGHIXQJLFLGDVHGR











1D YDULHGDGH 3HGUR 6DWR RV SURGXWRV DSOLFDGRV
SURGX]LUDP RV VHJXLQWHV HIHLWRV R VXOIDWR GH FREUH IRL
R PDLV SUHMXGLFLDO SRLV HPERUD QmR WHQGR SURYRFDGR
VLQWRPDV VHYHURV QtYHO  QDV LQÀRUHVFrQFLDV  PP
IRL R ~QLFR D SURYRFDU VLQWRPDVPRGHUDGRV QHVVH HVWiGLR




SURYRFDUDP VLQWRPDV OHYHV QtYHO  QDV LQÀRUHVFrQFLDV
UHVXOWDGR TXH p VLJQL¿FDWLYDPHQWH GLIHUHQWH GRV GHPDLV
QtYHLVPDVTXHDLQGDQmRGLIHUHPGDWHVWHPXQKDHGHRXWURV




3DUD D YDULHGDGH &RPXP RV SURGXWRV F~SULFRV
PRVWUDUDP ¿WRWR[LFLGDGH HP WRGRV RV HVWiGLRV DYDOLDGRV
SDUD WRGRV RV QtYHLV 2 VXOIDWR GH FREUH IRL R PDLV
SUHMXGLFLDO DSUHVHQWDQGR VLQWRPDV VHYHURV HP PDLRU
SHUFHQWDJHP  GHVGH D LQÀRUHVFrQFLD HPERUD QmR
WHQKD DSUHVHQWDGR GLIHUHQoD VLJQL¿FDWLYD SDUD RV GHPDLV
WUDWDPHQWRV 1RV HVWiGLRV VXEVHTHQWHV PRVWURX PDLRU







PDLRU SHUFHQWDJHP GH IUXWRV PpGLRV FRP VLQWRPDV
PRGHUDGRV7DEHOD
(P DPEDV DV YDULHGDGHV HP WRGRV RV HVWiGLRV
DYDOLDGRV RV WUDWDPHQWRV FRP FORUHWRV GH EHQ]DOF{QLR H





GH JRLDEHLUD IRL YHUL¿FDGR TXH QD YDULHGDGH 3HGUR 6DWR
R WUDWDPHQWR FRP FORUHWRV GH EHQ]DOF{QLR IRL VHPHOKDQWH
j WHVWHPXQKD H GHPDLV WUDWDPHQWRV VHQGR FRQ¿UPDGR QD
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GLIHUHQFLDQGR GD WHVWHPXQKD H GHPDLV WUDWDPHQWRV WHQGR
LQFOXVLYHPHQRU$$&3'7DEHOD
$QDOLVDQGR D FXUYD GH SURJUHVVR GD GRHQoD IRL
YHUL¿FDGRTXHQDYDULHGDGH3HGUR6DWRWRGRVRVWUDWDPHQWRV
FRP H[FHomR GRV FORUHWRV GH EHQ]DOF{QLR DSUHVHQWDUDP
PHQRUSURJUHVVRGDGRHQoDDWpRVGLDVDSyVRWUDWDPHQWR
'$7 FRPSDUDGR FRP D YDULHGDGH &RPXP )LJXUD 
H  1R HQWDQWR D WHVWHPXQKD GD YDULHGDGH 3HGUR 6DWR
DXPHQWRX SURJUHVVLYDPHQWH D SHUFHQWDJHP GH UDPRV
GH IUXWL¿FDomR LQIHFWDGRV FKHJDQGR j ~OWLPD VHPDQD GH
DYDOLDomR DSUHVHQWDQGRPDLV GH GH UDPRV LQIHFWDGRV
)LJXUD-iQDYDULHGDGH&RPXPIRLYHUL¿FDGRTXHWRGRV
RVWUDWDPHQWRVFRPH[FHomRGRFRPSRVWRELRDWLYROtTXLGR
TXH PDQWHYH EDL[D D SHUFHQWDJHP GD GRHQoD PRVWUDUDP
PDLRUHVSHUFHQWDJHQVGHUDPRVLQIHFWDGRVFRPSLFRVHQWUH
VHWH H '$7 UHGXomR DRV '$7 H SRVWHULRU DXPHQWR
JUDGDWLYRDWpRV'$7)LJXUD
DISCUSSÃO
(P JHUDO RV WUDWDPHQWRV FRP F~SULFRV HP DPEDV
DV YDULHGDGHV PRVWUDUDP FDXVDU ¿WRWR[LFLGDGH HPERUD
GLIHULQGRTXDQWRDRVHVWiGLRVDYDOLDGRVHTXDQWRDRVQtYHLV
GH¿WRWR[LFLGDGH2VXOIDWRGHFREUHIRLRPDLVSUHMXGLFLDO
SULQFLSDOPHQWH QRV HVWiGLRV GH IUXWRV SHTXHQRV GLkPHWUR
HQWUHPPHRVIUXWRVPpGLRVGLkPHWURPP
H[SOLFDQGR D PDLRU SHUFHQWDJHP GH IUXWRV FRP VLQWRPDV
VHYHURVGH¿WRWR[LFLGDGH2VUHVXOWDGRVGRSUHVHQWHWUDEDOKR
FRUURERUDPRVREVHUYDGRVSRUYiULRVDXWRUHVFRPR0DUWLQV
 TXH HVWXGDQGR R FRQWUROH TXtPLFR GD IHUUXJHP
GD JRLDEHLUD 3XFFLQLD SVLGLL HP FRQGLo}HV GH FDPSR
YHUL¿FRXTXHRR[LFORUHWRGHFREUHQmRFDXVRXVLQWRPDVGH
¿WRWR[LFLGDGHQRVIUXWRVYLVWRTXHIRLSXOYHUL]DGRVRPHQWH
HP IDVHV QDV TXDLV RV IUXWRV DSUHVHQWDYDPVH SUy[LPRV
GH  FP H*RHV HW DO  TXH REVHUYDUDP TXH IUXWRV
FRP GLkPHWUR  D  PP  QmR DSUHVHQWDYDP VLQWRPDV
GH¿WRWR[LFLGDGHHHPIUXWRVFRPGLkPHWURHQWUHH
PPRVVLQWRPDVVHYHURVIRUDPGHWHFWDGRVQRVWUDWDPHQWRV
FRP R[LFORUHWR GH FREUH H KLGUy[LGR GH FREUH QRV IUXWRV
FRPGLkPHWURDPPQmRIRUDPREVHUYDGRVVLQWRPDV
VHYHURV
3UHVVXS}HVH TXH R QtYHO PRGHUDGR D VHYHUR GH
¿WRWR[LFLGDGH YHUL¿FDGR QR HVWiGLR GH IUXWRV PpGLRV





(P UHODomR jV IROKDV GDV SODQWDV QmR IRUDP
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FIG. 1 - &XUYD GH SURJUHVVR
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FIG. 2 - &XUYD GH SURJUHVVR











SDUD R FRQWUROH GR IXQJR&ULQLSHOOLV SHUQLFLRVD $OPHLGD








GHVHPSHQKR QD YDULHGDGH FRPXP RV F~SULFRV QmR VH




















VHPHOKDQWHV D HVWHV IRUDP REWLGRV SRU*RHV HW DO 
HVWXGDQGRDH¿FLrQFLDGRVIXQJLFLGDVF~SULFRVQRFRQWUROHGD
IHUUXJHPHPJRLDEDRQGHVHYHUL¿FRXTXHRVSURGXWRVDEDVH
GHR[LFORUHWRGH FREUH HKLGUy[LGRGH FREUH DSUHVHQWDUDP
EDL[DSHUFHQWDJHPGHIUXWRV LQIHFWDGRV(VWXGRFRPRXWUR





FXOWXUD GD JRLDED VHQGR SUHIHUtYHO R R[LFORUHWR GH FREUH
H KLGUy[LGR GH FREUH REVHUYDQGR ORJLFDPHQWH DOJXPDV
FRQGLo}HVUHIHULGDVDFLPD
2 FRPSRVWR ELRDWLYR OtTXLGR PRVWURX VHU EDVWDQWH
H¿FLHQWH RQGH HPDPEDV DVYDULHGDGHV DSUHVHQWRXPHQRU








IXQFLRQDQGR FRPR IHUWLOL]DQWH RUJkQLFR $VVLP VHQGR D
LQFRUSRUDomR GRV FRPSRVWRV ELRDWLYRV RX D SXOYHUL]DomR
GRV SURGXWRV GD ELRGLJHVWmR LQGX]HP R DSDUHFLPHQWR
HVSRQWkQHRGHDQWDJRQLVWDVGHSUDJDVHGRHQoDVUHVXOWDQGR
QRHTXLOtEULRGHWRGRVRVFRPSRQHQWHVGRDJURHFRVVLVWHPD
%HWWLRO HW DO  7RPLWD  IDWRV HVWHV WDPEpP
REVHUYDGRVQHVWHWUDEDOKR
AGRADECIMENTOS















DSOLFDGRV LVRODGDPHQWH RX HP FRPELQDomR FRP PDQFR]HE QD
H[SUHVVmR GH VLQWRPDV GH ¿WRWR[LFLGDGH H FRQWUROH GD IHUUXJHP
FDXVDGD SRU3XFFLQLD SVLGLL HP JRLDEHLUD 5HYLVWD %UDVLOHLUD GH
)UXWLFXOWXUD
*RQ]DJD1HWR/%H]HUUD -()&RVWD56 &RPSHWLomR GH
JHQyWLSRVGHJRLDEHLUD3VLGLXPJXDMDYD/QDUHJLmRGRVXEPpGLR
6mR)UDQFLVFR5HYLVWD%UDVLOHLUDGH)UXWLFXOWXUD






0DUTXHV$6$ &RHOKR096 )HUUHLUD0$69 'DPDVFHQR -36
0HQGHV$3 9LHLUD 70  6HFD GRV SRQWHLURV GD JRLDEHLUD
FDXVDGD SRU (UZLQLD SVLGLL QtYHLV GH LQFLGrQFLD H DVSHFWRV
HSLGHPLROyJLFRV5HYLVWD%UDVLOHLUDGH)UXWLFXOWXUD
0DUWLQH] -03HUHLUD)0 (IHLWR GH GLIHUHQWHV IXQJLFLGDV
QRFRQWUROHGD IHUUXJHPGDJRLDEHLUD 3XFFLQLDSVLGLL:LQW ,Q
$QDLV&RQJUHVVR%UDVLOHLURGH)UXWLFXOWXUD)ORULDQySROLV6&
SS
0DUWLQV 099  'DQRV j SURGXomR H R FRQWUROH TXtPLFR









3VLGLXP JXDMDYD ,Q .LPDWL + $PRULP / 5H]HQGH -$0




GH LVRODGRV GH(UZLQLD SVLGLL D GLIHUHQWHV IRUPXODo}HV F~SULFDV
)LWRSDWRORJLD%UDVLOHLUD5HVXPR
5LEHLUR,-$6XJLPRUL0+5RGULJXHV1HWR-<DPDVKLUR73L]D
-U&7 3UDWHV+6 )UHGLDQL$- 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